Simultaneous electrical alternation of atrial and ventricular components can occur in malignant and sometimes tuberculous pericardial disease and is due, apparently, to a rotary pendular movement of the heart at a rate that differs from the pulse. This oscillation occurs only during effusion with tamponade and clears with paracentesis. It is thought to be the result of unusual freedom or release from the normal pulmonary and thoracic restraints.
SEVERAL years ago one of us observed a curious coincidence of phenomena in a patient very ill with tuberculous pericarditis. In addition to the findings of pericardial effusion there was an alternating pulse and an alternating friction rub. The electrocardiogram obtained at the same time exhibited extensive electrical alternation of the QRS and T waves, and, though it was not appreciated at the time, alternation of the P waves. Unfortunately, except for the electrocardiogram, none of the other phenomena was graphically recorded and all disappeared not long after the effusion was tapped. Antibiotic therapy was instituted and the pericarditis cleared completely. None of the alternating phenomena ever reappeared.
Not long thereafter another case of electrical alternation was observed in a patient with malignant hemopericardium. Here too, simultaneous P wave alternation, though present, was initially overlooked.
In June 1955, McGregor and Baskind1 reported 3 cases of simultaneous alternation of atrial and ventricular complexes resulting from pericardial effusion and offered an explanation for the phenomenon. In the 2 years since this review 2 dyspnea, chest pain, and cyanosis. The blood pressure was 100/82 and the pulse was 124. A 15-mm. paradoxical variation in blood pressure was noted. The heart sounds were distant and an apical systolic murmur was heard with every other beat. The roentgenogram revealed pericardial and left pleural effusions. The electrocardiogram showed simultaneous atrial and ventricular alternation ( fig. 3 ), which disappeared following paracentesis of 150 ml. of yellow fluid.
Despite all therapeutic efforts the patient died on the thirty-seventh hospital day. Postmortem examination showed widespread Hodgkin's disease with involvement of the pericardium and with focal myocardial lesions. The pericardium contained 1,000 ml. of clear yellow fluid.
Case 4. A 43-year-old man with a 1 month history of rapidly progressive dyspnea, fatigue, and chest pain was admitted to another hospital where a diagnosis of pericardial effusion was made.
TOTAL ELECTRICAL ALTERNATION IN PERICARDIAL DISEASE
Paracentesis yielded bloody fluid which was shown to contain malignant cells.
The patient arrived at the West Roxbury Veterans Hospital with evidence of pericardial effusion and taulponade, a temperature of 100.6 F. and a heart rate of 120. The area of cardiac dullness was increased, the heart sounds were distant and a paradoxical pulse was noted. The electrocardiogram showed the presence of total alternation ( fig. 4) The heart suspended in a large sac of fluid should move more than the normal organ." The helical arrangement of the great vessels together with the spiral musculature of the heart cause a normal systolic rotation of the heart about its long axis. The lungs and mediastinal structures, however, exert a gentle restraining influence that helps to return the heart to its diastolic position. In the presence of a sufficiently large effusion, these restoring forces are separated and insulated from the heart, and the normal cardiac rotation is not completely halted and reversed at the end of systole. The succeeding beat can then add its movement to a still partially rotated heart. In this manner, by the summation of rhythmic pushes, a periodic rotary oscillation can be established somewhat like the rotating pendulums of some clocks. The natural frequency of this cardiac oscillation varies somewhat with the heart size, position, and build of the patient. It would probably be different, however, from the cardiac rate so that the normal cardiac movement would be expected at some times to enhance the degree of pendular rotation and at other times to oppose it. This can result in a variety of rhythmic positional changes." 11 The one most easily recognized, however, and the least likely to be confused with respiratory variations is the change of position that occurs with every other beat and that causes electrical alternation of both atria and ventricles. It is of some interest that this phenomenon occurs almost invariably in the presence of tachycardia. Three Present theories for the genesis of this phenomenon are reviewed and amplified. In the presence of a suitable effusion it is hypothecated that a rotary pendular movement of the heart can occur as the result of an unusual degree of freedom from the normal mediastinal and pulmonary restraints. When this oscillation bears a 1:2 relationship to the heart rate, an alternating difference in cardiac position becomes manifest in total electrical alternation.
Four patients who exhibited synchronous electrical alternation of atria and ventricles are presented and discussed.
SUMMARIO IN INTERLINGUA Le simultanee alternation electric de coinponentes atrial e ventricular es unicamente relationate a serie morbo pericardial con effusion e temponage.
Le theorias eurrente relative al genese de iste phenomeno es passate in revista e amplificate. In le presentia de un appropriate effusion, le hypothese es postulate que un movimento pendular rotatori del corde pote occurrer como resultato de un grado inusual de libertate ab le normal restrictiones mediastinal e pulmonar. Quando iste oscillation es relationate al frequentia cardiac in un relation de 1:2, un differentia alternante in le position cardiac se manifesta in total alternation electric.
Es presentate e diseutite le easos de 4 patientes qui exhibiva un synchrome alternation electric del atrios e ventriculos.
